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ProtoDUNE-DP light data publication
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• Title: TBD
Long-drift scintillation light detection with
ProtoDUNE-DP liquid argon TPC at CERN

• Table of contents ->

• Overleaf:
https://www.overleaf.com/read/hxnzndpdmbpk

• Analysis carried out by J. Soto and 
A. Gallego, full details in previous 
meetings (only outline here)

https://www.overleaf.com/read/hxnzndpdmbpk


1. Introduction

• DUNE
• ProtoDUNE-DP
• LAr scintillation light
• ProtoDUNE-DP Photon Detection System
• ProtoDUNE-DP operation
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~ 1.5 pages



1. Introduction Photo?
Add PMT numbers (1-36)
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1. Introduction
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2. Data taken with the ProtoDUNE-DP PDS at CERN

• Data taking overview
• Trigger modes
• Light DAQ
• Data taking conditions
• Light data in numbers
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We usually show these tables, but rather 
adapt them to the data analyzed in the paper

Show a waveform as an example here?

~ 1 page



3. Simulation

• 3.1 Event generators: CORSIKA and CRT-gen
• 3.2 Light propagation: Rayleigh scattering length, photon libraries
• 3.3 PDS response: geometry, reflectivity, WLS efficiency, DC, noise
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~ 2 pages



3. Simulation
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4. ProtoDUNE-DP PDS Performance

• 4.1 Calibration
• 4.2 SPE Characterization
• 4.3 Timing information
• 4.4 Wavelength shifting: PEN/TPB
• 4.5 System limitations
• 4.6 tslow as indicator of LAr purity

9



4.1 Calibration
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• Goal
• Calibration system
• Calibration procedure
• Error
• Stability
• Reference calibrations and 

gain correction

We usually show these plots, but 
rather not add plots in this section

~ 0.5 page



4.2 SPE Characterization

• SPE amplitude
• SPE rate

11~ 1 page



4.3 Timing information
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• Requirement
• Sources of time misalignment
• Data description
• Data processing and selection
• Results

~ 1 page



4.4 Wavelength shifting PEN/TPB
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• PEN & TPB description
• TPB-PMTs efficiency

• TPB Efficiency

• PEN efficiency

• PEN-PEMTs efficiency

PEN/TPB comparison to be detailed in a 
dedicated publication, main goal here is to 
estimate TPB-PMTs and PEN-PMTs  efficiency 
to be used in the simulations and compare 
with data

TPB efficiency over-estimated, proposed 
alternative, consider it 100%, and estimate TPB-
PMTs and PEN-PMTs efficiency accordingly 

No plots proposed in 
this section

~ 2 pages



4.5 System limitations
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• S/N ratio
• PMT linear operation range
• 11 PMTs with early saturation
Signal reflections? If relevant in the following
Plots? 

~ 0.5 page



4.6 tslow as indicator of LAr purity

• Add it as a section? 
• Fitting description and plot
• Add plot and/or average?
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5. Study of light production and propagation
inLAr with cosmic muon tracks
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• Data and simulation description
• Event selection
• Data/MC comparison

Proposal: focus on PEN and omit PEN



5. Study of light production and propagation 
inLAr with cosmic muon tracks
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• Data and simulation description
• Event selection
• Data/MC comparison

TPB efficiency over-estimated, 
proposed alternative, consider it 100%, 
and estimate TPB-PMTs and PEN-PMTs 
efficiency accordingly 



5.1 Light production: Light yield suppression
with drift field
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Add also effect on tslow and 
normalization constants? 



5.2 Rayleigh scattering length
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99.9 cm vs 61 cm comparison
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5.3 Impact of VUV reflected light



5.4 PMT efficiency analysis
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• Compare different TPB efficiencies?



6. Cosmic muon flux measured in ProtoDUNE-
DP operating at CERN
• S1 rate correlated and uncorrelated
• Muon flux result
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7. Electroluminescence light detection

• Data description
• S2 finding algorithm
• If possible measure drift time or drift velocity
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8. Xe doping

• Full analysis will be a different publication, what to include here?
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